THERMOCHROMIC COATING FOR OUTDOOR USE AND METHOD OF APPLYING 



RELATED CASES 

This invention is described in my copending Provisional 
Patent Application ser. No. 60/059,593, filed September 23, 1997 
and now . 



FIELD OF INVENTION 
This invention relates to thermochromic materials and is 
particularly directed to improved thermochromic liquid crystal 
coatings for use in outdoor and abrasive atmospheres, together 
with suitable methods for applying such coatings. 

PRIOR ART 

Thermochromic materials, such as liquid crystals, have been 
known for many years. However, the use of such materials has been 
limited to so-called "mood rings", greeting cards and the like, 
due to the fact that the prior art thermochromic materials have 
been jellylike in substance and were not able to withstand 
exposure to outdoor conditions. Also, they were easily rubbed off 
by something brushing against it. Heretofore, thermochromic 
materials have been provided in sheet form on a supporting layer 
of transparent material, such as mylar, to prevent the sheet of 
thermochromic material from tearing or becoming otherwise dam- 
aged. Also, once applied to a substrate, the mylar served to 
protect the thermochromic sheet. However, it has been difficult 



to make the mylar adhere to the thermochromic material and the 
mylar layer has not provided satisfactory protection against 
erosion by atmospheric conditions or damage by abrasion or the 
like. Other attempts have been made heretofore to provide protec- 
tive coatings for the thermochromic materials. However, many of 
the prior art protective coatings have had adverse chemical 
effects on the thermochromic material and have prevented the 
thermochromic materials from functioning properly. Mylar and 
other protective coatings have been unable to withstand exposure 
to atmospheric conditions and have peeled or otherwise become 
delaminated from the substrate. Thus, none of the prior art 
protective coatings or thermochromic materials have been entirely 
satisfactory . 

BRIEF SUMMARY AND OBJECTS OF INVENTION 
These disadvantages of the prior art are overcome with the 
present invention and improved protective coatings are provided 
which are simple and inexpensive to produce and apply and which 
combine with the thermochromic material to provide temperature- 
sensitive surfaces which are able to withstand exposure to even 
severe atmospheric conditions and which strongly resists abra- 
sion, rubbing and other harsh treatment. 

These advantages of the present invention are preferably 
attained by providing an improved protective coating for 
thermochromic materials comprising a sheet of thermochromic 



material bonded to a substrate and coated with a layer of pro- 
tective liquid which hardens to protect and bond with the 
thermochromic material and substrate against erosion by atmo- 
spheric conditions or abrasion, together with a method for 
forming such a coating. 

Accordingly, it is an object of the present invention to 
provide an improved thermochromic coating. 

Another object of the present invention to provide an 
improved thermochromic coating which is not subject to damage by 
atmospheric conditions or abrasion. 

An additional object of the present invention is to provide 
improved thermochromic coatings which are simple and inexpensive 
to produce and apply. 

A further object of the present invention is to provide 
improved thermochromic coatings which combine with the thermo 
chromic material to provide temperature-sensitive surfaces which 
are able to withstand exposure to even severe atmospheric condi- 
tions. 

Another object of the present invention is to provide 
improved thermochromic coatings which strongly resist abrasion, 
rubbing and other harsh treatment. 



An additional object of the present invention is to provide 
improved thermochromic articles which can withstand exposure to 
atmospheric conditions and abrasion. 

A further object of the present invention is to provide 
improved methods of applying thermochromic coatings. 

A specific object of the present invention is to provide an 
improved protective coating for thermochromic materials compri- 
sing a sheet of thermochromic material bonded to a substrate and 
coated with a layer of protective liquid which hardens to protect 
and bond with the thermochromic material and substrate against 
erosion by atmospheric conditions or abrasion, together with a 
method for forming such a coating. 

These and other objects and features of the present inven- 
tion will be apparent from the following detailed description, 
taken with reference to the figures of the accompanying drawing. 

BRIEF DESCRIPTION OF THE DRAWING 
FIGURE 1 is a flow diagram showing the steps of the method 
of the present invention for applying thermochromic coatings; and 

FIGURE 2 is an exploded view showing a typical structure for 
a sports board. 



DETAILED DESCRIPTION OF THE INVENTION 
In that form of the present invention chosen for purposes of 
illustration, FIG. 1 is a flow diagram showing the steps of the 
method of the present invention for applying the improved thermo- 
5 chromic coatings of the present invention. Thermochromic materi- 
als, such as liguid crystals, are gelatin-like materials which 
are easily torn and are highly subject to damage by abrasion. 
Accordingly, layers of thermochromic material are conventionally 
supplied on a supporting layer of stronger material, such as 
1CL mylar. However, the supporting layers of the prior art do not 
]S stand up well against exposure to atmospheric conditions or to 
10 strongly abrasive actions. Thus, in accordance with the method of 
N r the present invention, the layer of thermochromic material is 
IU bonded to a desired substrate by means of a suitable adhesive, 
ill such as a resin adhesive. Thereafter, the substrate bearing the 

thermochromic layer is heated to approximately 100° - 1000° F. at 
a pressure of up to 1000 psi. for a period of up to 2 hours to 
cure the adhesive. Next, the supporting layer is peeled off of 
the thermochromic layer and the article is coated with a protec- 
20 tive liquid, such as an acrylic material, and is allowed to air 

dry for up to 48 hours. When dry, it is found that the protective 
liquid bonds to the substrate and to the thermochromic layer to 
form a strong coating which can withstand substantial exposure to 
even extreme atmospheric conditions and can resist significant 
25 abrasive action. Furthermore, it is found that the thermochromic 
material will change colors at temperatures approximately 10° - 
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20° lower that before undergoing this treatment, which makes the 
thermochromic material more suitable for outdoor uses. 

Preferably, the thermochromic layer is bonded to the sub- 
strate with a suitable resin adhesive and is cured at a tempera- 
ture of about 350° F at a pressure of approximately 45 psi for a 
period of one-half hour. Thereafter, the supporting layer is 
peeled off of the thermochromic layer and the substrate and 
thermochromic layer are coated, as by spraying, with a protective 
liquid comprising 0-6 parts of a transparent protective liquid, 
such as acrylic, together with 0-5 parts of a suitable cata- 
lyst, such as polyisocyanate and 0-5 parts of a suitable 
solvent reducer. A preferred formulation for the protective 
liquid is 4 parts DCU2021 acrylic with 1 part DU5 catalyst and 1 
part DT870 or 885 reducer. The DCU2021, DU5 and DT870 or 885 are 
available from PPG Industries, 19699 Progress Drive, Strongville, 
Ohio 44136. Thereafter, the article is allowed to air dry for up 
to 48 hours, during which the protective liquid bonds with the 
thermochromic layer and substrate to form an extremely hard and 
weather -resistant protective layer. 

In use, the method of the present invention has been found 
to be useful in manufacturing sports boards, such as snow boards, 
skis, skate boards, surf boards, body boards and the like, as 
seen at 10 in FIG. 2. These sports boards 10 are usually formed 
as laminated structures, having a wood core 12 sandwiched between 
layers 14 of fiberglass. Because the fiberglass layers 14 are 
porous, they are usually covered by an outer layer 16 formed of a 



strong transparent material, such as P-Tex 1500, available from 
Snow-Tek USA, Inc., Traditionally, the 

protective outer layer 16 is applied to both the top and bottom 
surfaces of the sports board 10. However, in accordance with the 
present invention, the outer layer 16 is omitted or removed from 
the top surface and is replaced with the thermochromic layer 18, 
which is formed by the method described above and is applied 
directly to the fiberglass layer 14. When this is done, the 
thermochromic layer 18 is found to be at least as abrasion- 
resistant and weather-resistant as the protective outer layer 16 
and will change colors in response to temperatures in the range 
of 10° - 20° F lower than prior to application by the method of 
the present invention. Also, it has been found that the 
thermochromic layer 18 can be applied equally well to non-porous 
substrates, such as metal, using the method described above. 

Obviously, numerous variations and modifications can be made 
without departing from the spirit of the present invention. 
Accordingly, it should be clearly understood that the forms of 
the present invention described above and shown in the figures of 
the accompanying drawing are illustrative only and are not 
intended to limit the scope of the present invention. 



WHAT IS CLAIMED IS: 



1 Claim 1. An article of manufacture compri- 1 

2 sing: 2 

3 a sheet of thermochromic material bonded to 3 

4 a substrate, and 4 
5 5 a layer of protective liquid coating said 5 

6 sheet and substrate which hardens to protect the 6 

7 thermochromic sheet and substrate against erosion 7 

8 by atmospheric conditions or abrasion. 8 

10 1 Claim 2. The article of Claim 1 wherein: 1 

2 said sheet is bonded to said substrate with 2 

3 a resin adhesive. 3 

rJ 1 Claim 3. The article of Claim 1 wherein: 1 

ljEjp 2 said sheet and substrate are cured at a tern- 2 

3 perature of approximately 100° - 1000° F . at a 3 

|> 4 pressure of up to 1000 psi for up two hours. 4 

1 Claim 4. The article of Claim 1 wherein: 1 

20 2 said protective liquid is acrylic. 2 



1 Claim 5. The article of Claim 1 wherein: 1 

2 said thermochromic material is a liquid cry- 2 

3 stal . 3 
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Claim 6. The article of Claim 1 wherein: 
said substrate is porous. 

Claim 7. The article of Claim 1 wherein: 
said substrate is fiberglass. 

Claim 8. The article of Claim 1 wherein: 
said substrate is non-porous. 

Claim 9. The article of Claim 1 wherein: 
said substrate is metal. 

Claim 10. The article of Claim 1 wherein: 
said article is a sports board. 

Claim 11. The article of Claim 1 wherein: 
said article is a snowboard. 



1 Claim 12. The article of Claim 1 wherein: 1 

2 said sheet is bonded to said substrate with 2 

3 a resin adhesive, 3 

4 cured at a temperature of 350° F and a pres- 4 
5 5 sure of about 45 psi for one-half hour, 5 

6 any supporting layer is then peeled off of 6 

7 said sheet, and 7 

8 said protective liquid comprises: 8 

9 0-6 parts acrylic 9 
10 10 0-5 parts catalyst 10 

*3 li 0-5 parts solvent reducer. 11 

M= l Claim 13. The article of Claim 12 wherein: 1 

ifU 2 said acrylic is DCU2021, 2 

Ifg 3 said catalyst is DU5, and 3 

m 4 said reducer is DT870, 4 

%l 5 available from PPG Industries, 19699 Pro- 5 

6 gress Drive, Strongsville, Ohio 44136. 6 

20 1 Claim 14. The method of producing an article, 1 

2 said method comprising the steps of: 2 

3 bonding a layer of thermochromic material to 3 

4 a substrate, 4 

5 curing said layer and substrate at a tempera-5 
25 6 ture of approximately 100° - 1000° F. at a pres- 6 

7 sure of up to 1000 psi for up to two hours, 7 

10 



8 peeling any supporting layer off of said 8 

9 layer f 9 

10 coating said layer and substrate with a pro-10 

11 tective liquid which hardens to protect the ther-11 
5 12 mochromic sheet and substrate against erosion by 12 

13 atmospheric conditions or abrasion , and 13 

14 air drying said layer and substrate for up 14 

15 to 48 hours. 15 

10 1 Claim 15. The method of Claim 14 wherein: 1 

2 said protective liquid comprises: 2 

in 3 0-6 parts acrylic 3 

[''_[ 4 0-5 parts catalyst 4 

5 0-5 parts solvent reducer. 5 
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ABSTRACT 

An improved protective coating for thermochromic materials 
comprising a sheet of thermochromic material bonded to a sub- 
strate and coated with a layer of protective liquid which hardens 
to protect and bond with the thermochromic material and substrate 
against erosion by atmospheric conditions or abrasion, together 
with a method for forming such a coating. 
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